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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the cleaning 
capability of the wafer cleaning brushes by removing 
contaminants from the brushes. 
SOLUTION: The wafer cleaning process includes the 
self-cleaning step to remove contaminants from the 
wafer cleaning brushes. In this self-cleaning step, 
low-molecular-weight components on the rubbing 
portions 12a and 12b of the wafer cleaning brushes 
15a and 15b are selectively dissolved by a chemical 
liquid having higher dissolubility for the rubbing 
portions of the cleaning brushes than that of water. 
Also, the rubbing portions of the wafer cleaning 
brushes are oxidized by an oxidizing chemical liquid or 
ultraviolet rays to increase hydroxyl groups in the 
molecules on the rubbing portions of the wafer 
cleaning brushes. Hydrogen peroxide solution, nitric 
acid, anode-ionized water, or ozonized water is used 
as the chemical liquid. 



12a 



#5a 



©CO o o 

" O O <sro 




15?> 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdl jpo.gojp/PA1 /result/detail/main/wAAAa! 3656D A41 2208462P1 ,htm2002/O1 /29 



<i9>h#bmhw <jp) (12) & US !ft ^ ^ (a) (.nwnmm&m&* 

4#082OOO-2O8462 
(P2000 -208462A) 
(43)^KB ¥J*12^7fl28B (2000. 7.28) 



(51)Inta 7 




F I 


r-n-h*(##) 


H0 1L 21/304 


6 44 


H 0 1 L 21/304 6 4 4 Z 




6 4 7 




647Z 








*|f* fS3$K©*3 OL (f 6D 


(21)tHK## 


1*K3R 1-6446 


(71)tHIBA 


000003078 










(22)tfJHH 


¥&U^ 1 £ 13H (1999. 1. 13) 




ff^/ii»jii*fm#K«;iiDr72#«i 






(72)fgW# 
























(72)SSW# 


Mia m- 






















(74)WSA 


100058479 








#2§± «wc as W6«) 



(54) BBW©***] "Ji/^I^^^-fVg-v^ 



(57) [KM] 



11a 



13a 



13b 




12a 



15a 



O O O O O 

O O O O O 
O O O O O 

o o o o o 




(2) 



&m 2000-208462 



[§t#«2] ?*^«?M!y7^©J«*»fclMl:flUH 
Sr5fi-r«aB*XI*#'*M»fcJ:9iWl:U WIB**>"»fc» 
'><0lW«««>^rtfl50H«S:*i-^i-r. £ fcW* 

[H!#*3] ffiCWMBtl. #!> ^7/i/a-/W> 
feflMSSiV llftlBXtttt. iilMfczKSfl*, tMfc, T J — 
K -Y iokS. r/ ^- y ^tK <n o % <D V > -fix A 1 —- o -e s r. 
£ £ -T 3 It** 1 X\t 2 KMK ©!? * '^ftifrm 7 7 
i/ar> n yr^ •> g = ^^fe 

[000 1] 

HBWrotWSftllMHH *3MHtt, CMP (chemical 
mechanical polishing) '&iZ)Slt 5 ? ^./^OfcTfrTM. 

[0 0 0 2] 

#fc 0 CMPftffi£(4. **^±te»j*&*tfc*BlWiX 

#S^#ji;i?ffSH-£> £^5 t>w?&>5 0 

[0 0 0 3] CMPfiili, fr^-hKJ&jSS 

nfc*6»S3Hi*««S:Wlii-3 , bWT-*5 5fc«6, CM 
PXm<73/^T^l-li. ^=/N(^^ffi±lC#S:cD/<— 7-( 

* /t" as«#-r 5 r. t ft 5 . 
[0004] -e^-e. f^ffe^-i-siz. 

CMP^»r>? = ^(7>^Xa^tf^n-5o 
[0 0 0 5] CMPmi-*3kt-5 ?=.^<r>mftjfmt LT 
(4, ^y-^ffl^ti'xAl©^-?^ i'-'i'Sr^itS 

[0 0 0 6] EI4&tW2l5f4. ^tO^jf-^gW^i^ 
aW^^LTPS. *(tlla, llbtt, R 
tttt&^U -£<£>*El::»4, «&C?mSiS5 12a, 12 
b&WL<Qtfl,tbiXX\,^ a la, 1 1 btt, EWE 

$41 3 a, 1 3 b JrtU -WEtett 1 3 a , 1 3 b 3r 
•f^lwb-CEHEi-Swi^-Cti. *»*B1 2 a. 12 
b(4, Mitf, Rtt^wPVA (#y lf=.;W/U3— 

[0 0 0 7] ^31^1414. 2o©y7>'15a, 15 
broKtc#A$n. ^rc/Nl 4Wj^S5{B!l^b^»gl51 2 
a, 1 2 b(C«fc*) ?^1 4W«c^S^jx5o ->-rI7 

-yx/n 6«. fo&m mini, jnbtK) sry^^i 5 



a, 1 5 btC|6]o-C»g#H-5«fie£r*-!-3. 
[0008] ±jfi<73«fc^(H'*5VN-C{l, EI 6 

tt9rJ£<0*&&l#MTjW&iaLfc&, S BSfcHKDS, fin 

77->15a, 1 5 b letter ^ *A-£6fe 

*-t"5XSi45^T^n5o ^7->l 5 a , l'5biftj5|? 

[0 0 0 9] eaScif-^&i: LTf4, mfe^-C, ft 

[0010] Sf, y7->15a, 1 5 bffllZ?^^i>i 
fffiUlW77->15a, 1 5 b&EHEiSiirS 

60rpm) , ->+7-yX;H6«> 
b77'>15a, lSbl:ftot«*tr«lttS (09*. 

ii, 2 y y h^/#) . • 

[00 11] :ot t Mt«, y^-VlSa, 15b© 
!sl$ci£a£3 0 0 r pmKKJtU J*SSB 1 2 

a, 1 2 b dSSWr/SffJtfi (0U*.f4\ 0. 3 ram) 

fi^^$ <fc 9 tcta^-r^o 
[0012] r.w^fl8*^B#m i#) yett 

ttSBSU S&SB1 2 a, 1 2 b^tt^LT^^— 7-4 
[0013] 

[0014] J»»SB 12a, 12bli, ifi?g\ P V A 
(#!) f =/U7;U3- /u) ^bfllfifeSixSo PVAli, 

»iww4i-«*v-c^***, *frxi>v ^^<o&mm** 

*Wn-f--5 £ . 1 2 a , 1 2 b.<E>— gS* s *lfKU ' 

tl-^fil 7 £ft5 a wWSl 714, *»S51 2 a, 12 
b r -< ^ /H 8 £ *lC&*fe*|Hgj ( ■? i 

[00 15] LA^bs m&<D&E.$G&Jfmx\-i, ^roi 
5^fil Z^-lf-f^/H 8 £*5 

[0016] *3§^I4. ±iaX^Sr^9ci-'<< 

5 i7i/^ffl77->ro3yf-f > 3 
Srti^-r5i£twfc5<, 

[0 0 17] 

*«fei4» ^^m^m^y'ynnmn^iesirzmm^ 



(3) 



2000-208462 



[0 0 18] *5lffllD!>i/«ffi7'7v'©3y7 , -fV 

[ooi9l fliMKJSSfclHt tr=/ur/U3— ;ua»£> 

[0 0 2 0] 

[00 2 1] glllt *«MfflaX7 i w -> 3 =v^te 
.5. 

[00 2 2]*ftlla, 1 1 bit RttftfcWU -t 
O^iBKIi, «#OJS»«8 12a, 12b rfSfc 9 f+»t P» 
tvT</^-5o ^Wfcl 1 a, libit @g«113a, 13 
bSrfTU r<75[HH2ttl 3 a, 13b*ti<tt0(E 

12a, 12blt M;t»i, 

-So v'^-ZX/H 614, ifei^-iKtM&SfS 1 9A»f)fl^ 
*na«6»«S:^9S/l 5 a. 1 5 btr(6loTi«Wi-5 

[0 0 2 3] > a 

^-CtftHH"*. 

[00241 Sf, ^7'>15a, 1 5 b fflK ? 
fi^U<CV^ffi-C7'9Vl S a, 1 5 b SrlHJlE^-ttrS 

(01Jx.lt 60rpm) 0 ->t!7-/X/H 6A» 

by7^15a, 1 5 bKfaoT, faftmb LT. igS? 

(«*.«, ifiSMbfcSf3%) £<t<N~f-5 

[0 0 2 5] rot, M*.fit ^7->l 5 a, 1 5 b <7) 
E]65j£g&3 0 0 r pmlCia^U, A>o, 
a, 1 2 bd*2VM33fj£* (W;tl4, 0. 3mra) felt 
fifr-g-fc;* 5 J: 5 tUliti. 

[0 0 2 6].w©tt»t:BfJE«*M («*.«, 1 #) *ilt 
M&U WMtl2a, 1 2 blCfl-*L-0*5'<— ^--f 
^A^g&gBl 2 a , 1 2 b*^^C5MSrBS5*i--5 0 

[0 0 2 7] /«£*>, iSK-fkTKSSTKSfJSf Oia^t:**^ 
»£I4. 5%UlTti-S<7>^S-a-Cfc-5o 

[0 0 2 8] ifetHJci: UTI4, 8S%gfS 12a, 1 

2 b 5*§8M4#7kJ: <0 i>&i\1tt><D'-?&>ix&i. 



[0 0 2 9] ±ifi<03V^-< S/asV^jfefc: 
Wtmt LX, * «fc <9 t*«W4i=*iifcttlfai«Mkf^ 
ffl<£>4>#< i t— ^>$r , tixfc^?5l4-fflv^r.i:lr.J; 0 , 
WTO J: 5 ri^t 5. 

[0 0 3 0] g Bifej*B#l;:J*8gB (PVA) l 

2 a, 1 2 b ©fi^^tWUb-CL* 5 I J: 
0, »x^WMrtC, *»§|51 2 a, 12b!)^roff!fe 

[0 0 3 1] JSSSSB (PVA) 12a, 12b 

©a-T-rt-roOHataSifjt.ar. fct=J:*K *«fit*Mj]tfrti 

[0 0 3 2] ^Hlr, JS£8*gB (PVA) 12a, 12b 
c0^rt«7?OHS^lf^5.r.i:iCj;"9, 1 2 a, 

1 2 ba**»Ul<*0» 2 a. 12b^ 

[0 0 3 3] 122 It *%i©3yf i/a—isifj] 

[ 0 0 3 4 ] -b3&W& 1 M^CIt 2 0(73y7-><75JSg^gB 

[0 0 3 5] ife*£j£2 Hi, jfc«2 0 rtlCfSfc £ft-5<, 
«s»tt2 1 14, 2 y y h/U/#0>«-&-Ctt«2 Ortteil 
it*. 2 114, J0Mff2 0A» 

btmSft*. S^^l 5 a, 1 5b«r. -JfeBMIL.86 
$-f£2 ll:SLtfc< i:, ISSSB1 2 a, 12bl;#* 
UTV^S^— r ^vU^ISSSI 1 2 a , 12bj)»5)ti: 

[0 0 3 6] *J8, i§»'fb*iR7lc^tS«proiiSMt:7kiR<o 

t lti4, m»m~nir v 

[0 0 3 7] ±iE<753V^-< ->a=^^}£^J:4xii, 
^10iJi:ID«lir, ^jSt LT, 7K«t <9 fcj§8M4tCffi4x 

t»rv^*. iot, *M^-*3v^Tt, igiwr-siBjLfc 

[0 0 3 8] I3 3I4, *^<753>T f -< ^3=-V^}fe 
W m 3 WtfSiSffl $ H -5 V '^9cftR ~? 7 is Sr* L T ^ 

5c 



(4) 



#Hfl 2000-208462 



[0 0 3 9] la. llbli, Rttft&WU * 

O^ffiKtt, «^(75^SB 12a, 1 2 b***9ft»tfe 
HtV^S. la, 1 1 b »4, IeHSIS 1 3 a , 13 

b£^TU 3 a, 1 3 b Sr'P'kU: LTEUe 

•fZZ t7J5-e#5o «*SB12a, 12b 14, #Jx.f4, 

[0040] 7— / X/U 1 6 14, 1 9 

*»&{Wil&3ft*asJMK«:7'?5'1.5 a, 15bl:|6loT 
nfttt-r5«ffiSr*i-5, **M»«4«« 2 2 14, 

^x/W7'7v'15a, 1 5 b g BifefrBf K N PI 
^7-> 1 5 a , 15 b IC*f UT*^il»«rB[l*H-**** 

[00 4 1] W:, *^» = >-r-f>3=^^*&> 

[004 2] y7'>15a, lSbMIOx/^i 

#4U^tSty7'>15a, 1 5 b^EHES-fri . 
(09*.»4V 6 0 r pm) 0 '/t?-/X/H 6rt> 

b^i/isa, i s btiifiiox, mftmt lt, 

Sr«t«i-s <«*.(*. 2 y y h /!<•/#) o 

[004 3] rro'^ 7*7->l 5a, 15b<75 

@*5j&&&3 0 0 r pmfcKilU 1 2 

a, 1 2 b 2)5SV ^(-Sf^fi (M*.I4\ 0. 3 mm) 

2^bw^7->i5a, i 5 btc#u-c#*t-i»&flaat-r 

5. 

[0 0 4 4] r^fg&BfrJ&^fW <«*.«. i$r) 1£V 

■ assau **sbi 2 a, 1 2 b^#*b-cv>5^— r--r 

.^«iai2a, 1 2 b^ib^C-5M4rl^*-t--5. 



[00 4 5] -hiBcoa^-r '>a=Vi7*^&icJ:^i4, 
•Sa«B*B»|c**WIS:HWtU-CV^5. tot, #W;:*s 

[00 4 6] #CK, ±.&<Dmi 7i^3fiB|lC*3V^TiS»^ 

[0 0 4 7] ti9l2a, 12b"CI4, <> x.'^Wfr<7) 

eSc^ir; 7K«fc"J fcW»tt**Kv*|H*<rJBv»-C, SHE 

ftKMggB 12a, 12b <D&ft*&i&ft <#**<0/h 

[0 0 4 8] :w:i9, 5S?fite«Sr*<-rr 

[0049] ifc, ^»8512a, 1 2 b LTgHb 
SOHltftbt), KJSSB1 2 a, 1 2 bt;::io»t57fc<7> 

«»2jtf«nJbu !?*/>roiJfe*«*3»«*u<i*i±i-5. 

a , 12b rofMM£7JSr6]_h-t-5. 

[00 5 0] ft*S, £AT<mfc;^3tl4, MOB 12a, 1 
2btCPVA (^iHf^T/U^-yU) SrfflV^fc*§-t£ 

S^*^ Lfc t (Of*) 5. 

[005 1] 

Mb 1 1 



CH 



OH 



CH a -\— Cz£> — 
/n \ i 



CH 



OH 



OOH /n 



\ OH 



■CH 



OH 



[0 0 5 2] ±3E^^iwJ:tUtf, PVAW^ftOS 
[0 0 5 3] 

[0 0 5 4] ±ot, JS-td, i Bifc^CSSaiSB (P 



[oo5 5] ®-»w, mmn (pva) ^cirooH 

[0 0 5 6] ^HtC, (PVA) O^rtOOH 

S#ti*3r,!:lc<fc9, U«<fc9, 



(5) 2000-208462 





11a, 


lib 






12a, 


12b 






13a, 


13b 






1 4 








15a, 


15b 






>\ 








1 6 








1 7 






[EI 4] ^nyx^ ys-ym^Tta 


U) % 






[0 5] ^*/N«Bj*#^*^«r*i-BB. 


1 8 




: x-r ^/K 


[El 6] **^*HKL»oafch,t:*i-H. 


1 9 






[EI 7 1 «*o*ft*rfflv^fc*fr<Dffi««!«^«4teo 


2 0 




: SSffl, 


v^T^Elo 


2 1 








2 2 







[Ell] [02] [El 5] 




(6) 



4&ffl 2000-2 08462 




